V
Investigation of the trip of
RPHGC.UJ16.RTQX2.R1 at
12:05:41 on October 14" 2010

=

Quentin King

ephen Page
ic Charnay

s Thiesen
tabonnet



‘What happened? g

A glitch in the current measurement resulted in a full
scale spike in the applied voltage

This caused the QPS to fire the quench heaters

:H._j | Legendatleft | [Default c |||5 en Capture]] [scale +10] Analysis — | [¥ Lol

82

RTQXZ R1:Y_MEAS [
7.5
RTQEZ R1:Y_REF
7.0

Fast full scale voltage spike
disturbed QPS

5.5

5.0

4.5

4.0

3.5

iy

2.5+

2.0+

1.5

1.0+

0.5+

0.0

-0.5- 1 1 1 1 1
12:05: 39 0e0 12:05:41.090 12:05:43.090 12:05:45.090 12:05:47.090 12:05:48,040

¥ filter? I keep %7 s dt (s} 2 [~ trip kime 2010/10/14




Current measurem

E FGC 51_self 101014-120541.340_RPHGLC.UJ16.RTOXZ2.R1
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In‘more detail...— —

A problem on the fibre signal from ADC A caused two
consecutive milliseconds to have a bad status.

The measurement | _A was forced to zero for these
milliseconds.

The software switched immediately to use the good
channel only (I_B) and it SHOULD have stayed with
channel B only for 200ms after |_A became good again.

Due to a bug, this was not the actual behaviour.

Instead, 20ms after |_A become good, the software
switched back to using both channels.



PPRAEAS fitter —— —

The | _MEAS value used for the regulation uses a filter
with duration 120ms so the presence of the two zero
samples in the history of | _A corrupted | _MEAS
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Event log shows-timings

\{'RPHEE.UJIE.RTQXZ.RI event log (646 entries)

14/10/2010 0%:25:15, 807000 STATE. PC IDLE SET _
14/10/2010 12:05:41.102000 MEAS.A. 5T_MEAS FLT_FERAME_EFE SET
14402010 12:05:41.102000 MEAS.A. 5T_MEAS FLT_W0O_FEAME SET
#2010 12:05:41,102000 HEAS. A, 5T_MEAS ¥_MEAS_OF. GLE
I_M EAS rodn 12 obyPs, 102000 HEAS, A, 5T_MEAS I_MEAS_0OF GLE
gOOd aga|n #2010 12:05:41,102000 DEVICE.VARNINGS I_MERS SET
#2010 12:05:41,122000 HEAS.A. 5T_MEAS FLT_FEAME_EEE CLE
after- Only F2010 12:05:41,122000 MEAS, A, 5T_MEAS FLT_H0_FEAME CLE
PSI0A0 12:05:41, 122000 MEAS.A. 5T_MEAS ¥_MEAS_OF. SET
zoms 2010 12: 0582, 122000 MEAS . A, 5T_MEAS I_MEAS_OE SET
#2010 12:05:41,122000 DEVICE.VARNINGS I_MERS CLE
14/40/2010 12:05:41, 202000 DEVICE, WARNINGS FE_LOOF SET
1410/2010 12:05:441, 317000 Fec. ST _UWLATCHED V5_POWEE_OH CLE
1410/2010 12:05:441, 317000 Fec. ST _UWLATCHED FC_FERMIT CLE
14/10/2010 12:05:41, 317000 DIG, STATUS SLOW_AEORT SET
14/10/2010 12:05:41, 317000 DIG. STATUS FC_FERMIT CLE
14/10/2010 12:05:41, 317000 DIG. STATUS VLOOF_OE CLE
14/10/2010 12:05:41, 317000 DIG. STATUS V5_POWEE_OH CLE
14/10/2010 12:05:41, 317000 w5, STATE IHVALID SET
14/10/2010 12:05:41, 317000 STATE, PC STOPPING SET
14/10/2010 12:05:41, 320854 DIM. W5 STA|SUE 4 ok
14/10/2010 12:05:41, 320854 DIM. W5 STA|SUE 3 ok J
14/10/2010 12:05:41, 320854 DIM. W5 STA|SUE 2 ok
14/10/2010 12:05:41, 320854 DIM. W5 sTA|5UE 1 ok
14/40/2010 12:05:41, 320884 DIM.vs STA|¥S ¥LOOFP SATURATED na
14/10/2010 12:05:41, 3208584 DIM. W5 TE& | EXTERNAL FAST AEORT FAULT
14/10/2010 12:05:41, 320854 DIM. W5 5TA|0FF RECEIVED YES
14/40/2010 12:05:41, 320884 DIM. Vs TRIGGER SET ,-"'r

Search: [tEAs_ox | 4 / 648

Save




'History of ADC glitches ——

40 FGCs use external high precision ADCs (2 per FGC)
These are in RB, RQF, RQD and the inner triplet converters

Error counters are available in the FGC but are cleared
following an FGC reset or on demand



with exter

-
FGCRun+ - RBAC token expires Thu Oct 14 2
File Connect Disconnect Gateway FGC Database List Analysis RBAC Help comnect devices: [0X |
PL_OP._VS_PC I_BEF I_MERAS ¥_BEF V_MERS 1 /40 /424 Usemame: gking Password: [Frorreeenas
RPHE. UAZ3, RQD,AlZ2 2370272010 10:04:00 A
RPHE. UR23.RQF . A1Z 220772010 13:55: 14 —
RPHFC.UAZ3, RQX, L2 3170872010 15:21: 21
RPHGC.UAZ3, RTQX2, L2 2350242010 10:04:00
RFTE.VAZ3.RE.A1Z 200772010 16:45: 35
RPHE. UA27.RQD. AZ23 2350242010 10:04:00
RPHE. UA27.ROF AZ3 220772010 16:28: 29
RPHFC.UAZ7, ROQX. R2 2350242010 10:04:00
RPHGC.VAZ? RTQXZ,R2 020972010 15:16:53
RFTE.UAZT,.RE,AZS 20072010 16:45: 35
RPHE. UAd 3. ROD . A3d 230272010 10:04:00
RFPHE. UA4 3. ROF . A34 080472010 14:42: 35
RFTE. VA4 3. RE, AS4 2170872010 15:38:07
RFPHE. UA4 7. ROD ., A45 2350242010 10:04:00
RFPHE. U4 7. ROF . R4S 220372010 09:11:15
RFTE.UA47,RE, 45 20072010 16:45: 35
RPHE. UREE. ROD, AGE 200772010 13:41:01
RPHE. URG3 . ROF ., ASE 200772010 15:50:10
RFTE.VVAES.RE, ASE 200772010 16:45: 35
RPHE. URG7.RQD, AG7 2350242010 10:04:00
RPHE. URET . ROF . AE7 230272010 10:04:00
RFTE.UAGT,RE, AGT 20072010 16:45: 35
RPHE. UASE.ROD. ATS 07/0472010 00:38:02
RPHE. UAS3.ROF . A7S 07/042010 00:37: 54
RPHFC.UASS, RQX, LE 3170872010 15:10: 32
RPHGC.UASS, RTQX2, L 3150872010 15:10: 32
RFTE.VVASS.RE.ATS 0170872010 16:32:13
RPHE. UAS7.ROD. AS1 1750972010 17: 34:45
RPHE. UAST7.ROF . A1 0170672010 0%:30:21
RPHFC.UAS?, RQX, RS 2350242010 10:04:00
RPHGC. UAS? RTQXZ, R 230272010 10:04:00
RFTE.UAST,RE, AS] 01082010 16:50: 20
RPHFC.UJ14, RQX, L1 230272010 10:04:00
RPHGC.UJ14, RTOX2, L1 2350242010 10:04:00
=B ma TS S i P T |
BFHGC, UJ16, RTQX2. B1 ||l2s/02 2010 10:0d:00 >
TR ——y T
RPHGC.UWJISE, RTQX2, RS 2350242010 10:04:00
RPHFC.UWSCES ROX, LS 047042010 10:01: 28 -
RPHGC.USCSS, RTQX2, LS 08/04/2010 11:06:13 /
—
[o time. start |! Send




FGCRun+ - RBAC token expires Thu Oct 14 22:27:00 2010
File Connect Disconnect Gateway FGC Database List Analysis RBAC Help comnect devices: [0X |
PL_OP._VS_PC I_BEF I_MERAS ¥_BEF V_MERS 16 / 40 [/ 424 Usermame: gk ing Password: [Frorreeenas
RPFHE. VAZ3. RQD, A12 ||23/02/2010 10:04: 00 _T?
RPHE. UA23.RQF . A1Z 220772010 13:55: 14 —
RPHFC.UAZ3, RQX, L2 3170872010 15:21: 21
RFHGC. UAZS, RTQX2, L2 ||2a/02/ 2010 10:04: 00
RFTE.VAZ3.RE.A1Z 200772010 16:45: 35
RFHE. UAZ7.RQD. AZ3 ||2a/02/ 2010 10:04: 00
RPHE. UA27.ROF . AZ3 220772010 16:28: 29
RFHFC.UAZ7, RQX. R2 ||2a/02/ 2010 10:04: 00
L¥.,HL.ED, IL 326,27 326,27 0,23 0.%0 ERPHGC,VAZT7 RTQXZ.RZ 0270872010 15:16:53
RFTE.UAZT,.RE,AZS 20072010 16:45: 35
RFHE. VA4 3. RQD, A34 ||23/02/2010 10:04: 00
RFPHE. U3, ROF ., A34 080472010 14:42: 35
RFTE. VA4 3. RE, AS4 2170872010 15:38:07
RFHE. UA4 7. RQD ., A45 ||2a/02/ 2010 10:04: 00
RPHE. U4 7. ROF . A4S 220372010 09:11:15
RFTE.UA47,RE, 45 20072010 16:45: 35
RPHE. UREE. ROD, AGE 200772010 13:41:01
RPHE. URG3 . ROF ., ASE 200772010 15:50:10
RFTE.VVAES.RE, ASE 200772010 16:45: 35
RFPHE. UAGT.RQD, AG7 2350242010 10:04:00
RFPHE. URET . ROF  AE7 230272010 10:04:00
RFTE.UAGT,RE, AGT 20072010 16:45: 35
RPHE. UASE.ROD. ATS 07/0472010 00:38:02
LE.HL.ED, IL 716,55 716,55 0,73 0,77 |RPHE.UAS3 . ROF.A7E 077042010 00:37:54
RPHFC.UASS, RQX, LE 3170872010 15:10: 32
RPHGC.UASS, RTQX2, L 3150872010 15:10: 32
RFTE.VVASS.RE.ATS 0170872010 16:32:13
LE.HL.ED, IL E85. B3 B85, 63 0,73 0,77 |RPFHE.UAST.ROD,AS1 174082010 17:34:45
RPHE. UAST7.ROF . A1 0170672010 0%:30:21
RFPHFC.UAS?, RQX. RE 2350242010 10:04:00
RPHGC.UAS?, RTQXZ, RS 230272010 10:04:00
RFTE.UAST,RE, AS] 01082010 16:50: 20
RPHFC.UJ14, RX, L1 230272010 10:04:00
RPHGC.UWJ14, RTOX2, L1 2350242010 10:04:00
M__ o A 40 04 1]
BFHGC, UJ16, RTQX2, R1 2370242010 10:04:00 >
EFArTS —_ - TRt Oy
RPHGC.WJISE, RTQX2, RS 2350242010 10:04:00
RPHFC.UWSCES ROX, LS 047042010 10:01: 28 -
RPHGC.USCSS, RTQX2, LS 08/04/2010 11:06:13 /
—
[=-agozs I! Send




\\ CRun+ - RBAC token expires Thu Oct 14 22:27:00 2010
EGC Database List Analysis RBAC Help

File Connect Disconnect Gateway

comnect devices: ||:X

PL.OP_¥S.PC I_BEF I_MEAS ¥_BEF
L¥.,HL.ED, IL 326,27 326,27 0,23
L¥.HL.ED. IL 716,55 716,55 0,74
L¥.HL.ED. IL E85. 63 B35, 64 0,71

¥_MERS

40/ 40 [/ 424 Usemame: |gking Password: [Frrreeeses

RFHE. URZ%.RQD. A1Z2
RFHE. UA23.EQF . Al2
RFHFC.VAZS, RQX, L2
RFHGC.UAZS, RTQX2, L2
RFTE.UAZ3.RE.A1Z
RFHE. UA27.EQD . A23
RFHE. URZT7.ERQF AZ3
RFHFC.UAZ7, ROQX, R2
RFHGC.VAZ?, RTQXZ.R2
RFTE.UA27 .BE. A23
RFHE . U< 3. BQD ., A34
RFHE . UA# 3. EOF . A34
RFTE. VA3, RBE. A34
RFHE. UA4 7. EQD ., A45
RFHE. U4 7. EQF A4 5
RFTE. UA47 . EE. A45
RFHE. UREZ . BQD ., ASE
RFHE. URE3. EQF . ASE
RFTE.UREZ . RE. ASE
RFHE. URGT . EQD . AG7
RFHE. URET . EQF . RE7
RFTE.UAGT .EE. AGT
RFHE. URSE . RQD . ATE
RFHE. UAS3.EQF . ATE
RFHFC.VASS, RQX, LE
RFHGC.UASS, RTOX2. L
RFTE. URE3 . RE. A7E
RFHE. UAST.EQD. AB1
RFHE. URST . EQF . A81
RFHFC.UAS?, RQX, RE
RFHGC.VAST?, RTQXZ. RE
RFTE. UAST.EE. A81
REFHFC.WUWJ14, RX, L1
RFHGC.UJ14, RTOX2. L1
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\\ CRun+ - RBAC token expires Thu Oct 14 22:27:00 2010

File Connect Disconnect Gateway FGC Database List Analysis RBAC Help comnect devices: [0X |

PL.OP_¥S.PC I_BEF I_MEAS Y_BEF V_MERS 40 / 40 / 424 Usermame: gk ing Passwond: [#reeereaees

EFHE., UAZ%. RQD, AlZ s
EPHE . UA23, ROF, A12
EFHFC.UAZS, BOX, L2
EPHGC, UAZ3, BTOX2, L2
EETE. UAZ3.BE, A12
EPHE. UA27 . ROD, A23
EFHE . URZT . BOF , A2
EPHFC, UAZT BOX, B2
L¥.HL.ED, IL 326,27 326,27 0,23 0,30 RPHGC.UAZ? RTQXZ.RZ
EPTE. UA27.BE, A23
EFHE . URd 3, BOD, A34
EPHE . UA#4 3, ROF , A34
EETE. URd 3, BE, AS4
EPHE ., UA4 T, ROD, 345
EFHE . U4 7, BOF , A45
EPTE. UA47.BE, A45
EFHE . URG S, BOD, ASE
EPHE . UAG3 ., BOF , ASE
EETE. UAGS, BE, AGE
EPHE . UAGT . BOD, A7
EFHE . URGT . BOF , AET
EPTE. UAGT . BE, AG7
EFHE . URSE, BOD, ATE
LE,HL.ED,IL  716.55 716,55 0,73 0,77 |RPHE.UAS3.ROF.A7S
EPHFC.UASS, BOX, LE
EPHGC. UASS, BTOX2, L8
EETE. URS3.BE, ATS
LE,HL.ED,IL 685,63 685, 63 0,73 0,77 |RPHE.UAS7.RQD,AS1
EFHE . URST . BOF , A31
EPHFC. UAST, BOX, BS
EPHGC, UAST, ETOXZ, BE
EPTE. UAST . BE, AS1
EFHFC. U714, BOX, L1
EPHGC. UT14, BTOX2, L1
TR
EPHGC. UT16, BTOX2, Bl 2,0
EPHGC. UJ56, BTQX2, BS 12,0
EFHFC,USCEE, BOX, LS 0,0
EPHGC, USC55, RTOX2, LS 0,0
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Software correction- -

The missing functionality has been added to version 373.

Now an acquisition channel must be good for 200ms
before it will be used for regulation.

This will ensure that the | _MEAS filter has only good data

and should prevent a glitch in the current causing a glitch
in the voltage.



200ms down counter added
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Good

ehaviour-of

¢ RFM2.866.27.DEY event log {646 entries)

A% A0 SUdl Ay S350 £5, ShsUUU MEAD, B, ol MEAD FLI _FEAMNE EBEEREE obBET

14102010 16:39:25,922000 MEAS.E.5T_MEAS FLT_FERAME_EERE CLE

14102010 16:39:26,002000 HEAS.E.5T_MEAS FLT_FERAME_EERE SET

14102010 16:39:26,062000 MEAS.E.5T_MEAS FLT_FERAME_EERE CLE

14102010 16:39:26,082000 HMEAS. B, 5T_MEAS FLT_FERAME_EERE SET

14102010 16:39:26,142000 HMEAS.E.5T_MEAS FLT_H0_FEAME CLE

145902010 16:39:26,182000 HMEAS. B, 5T_MEAS FLT_FERAME_EERE CLE

I B gOOd F2010 16:39: 26, 182000 HEAS.E. 5T_MEAS SIGHAL_STUCE CLE
= A0 des 2ae B, 152000 HEAS . E, 5T_MEAS ¥_MERS_OF. SET
again after F2010 16: 3326, 382000 MEAS.E.5T_MEAS IH_USE SET
72010 TETHa—S3, 332000 MEAS.E,5T_MEAS I_MEAS_0F SET

Zooms F2010 16:39: 30, 002000 MEAS.E, 5T_MEAS FLT_FEAME_EEE SET
F2010 16:39: 30, 002000 HEAS.E. 5T_MEAS FLT_HO_FEAHE SET

14102010 16:39:30,002000 HEAS.E.5T_MEAS V_MEAS_0F CLE

14102010 16:39:30,002000 HEAS.E.5T_MEAS I _HMEAS_0K CLE

14102010 16:39:30,022000 MEAS.E.5T_MEAS IH_USE CLE

14102010 16:39:30,062000 HMEAS.E.5T_MEAS FLT_FERAME_EERE CLE

14102010 16:39:30,102000 MEAS.E.5T_MEAS SIGHAL_STUCK SET

14102010 16:39:32, 242000 HEAS. A, 5T_MEAS FLT_FERAME_EERE SET

14102010 16:39:32,382000 MEAS. A, 5T_MEAS FLT_FERAME_EERE CLE

14590, 2010 16:39:32, 382000 MEAS. A, 5T_MEAS FLT_H0_FEAME CLE

| A gOOd F2010 16:39: 32, 382000 HEAS. A, 5T_MEAS SIGHAL_STUCE CLE
= P00 Jes 2ae 3, 352000 HEAS, A, 5T_MEAS ¥_MERS_OF. SET
again after FE010 16139132, 582000 MEAS,A, 5T_MEAS IH_USE SET
I 2010 TETHemS®, 532000 MEAS, A, 5T MEAS I_MEAS_0F SET

200ms
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Save
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Deployment of new version

New version (V373) was deployed at 18:30 on October
14t on RQX.R1 and RTQX2.R1 because this inner triplet is
considered fragile and quenches are highly undesirable

The new version should be deployed on all FGCs with
external ADCs as soon as possible (next access?)

The new version should be deployed everywhere at the
next technical stop



